The A-kinase anchor protein AKAP121 is a negative regulator of cardiomyocyte hypertrophy.
Pathologic cardiac hypertrophy imposes a significant clinical burden on patients, yet the precise intracellular mechanisms responsible for its induction are only partially understood. We examined a potential role for AKAP121 to regulate cardiomyocyte hypertrophy, since recent reports have implicated other AKAPs in this process. We report here that knockdown of AKAP121 expression in isolated neonatal rat cardiomyocytes results in pronounced cellular hypertrophy. Loss of AKAP121 expression is associated with dephosphorylation and nuclear localization of NFATc3, a downstream effector of the hypertrophic phosphatase calcineurin. We also demonstrate that over-expression of AKAP121 in cardiac myocytes reduces basal cell size, and blocks hypertrophy induced by isoproterenol, indicating that AKAP121 negatively regulates the hypertrophic process. Co-immunoprecipitation data indicates that AKAP121 and calcineurin directly interact. Our findings are consistent with a model in which loss of AKAP121 expression leads to the release of an active pool of calcineurin, in turn causing nuclear translocation of NFATc3 and activation of the hypertrophic gene program. These results are the first to identify AKAP121 as a negative regulator of cardiomyocyte hypertrophy, and highlight AKAP121 as a potential target for therapeutic exploitation.